Although the rat has been the predominant rodent used to investigate the pathophysiology and treatment of experimental spinal cord injury (SCI), the increasing availability of transgenic animals has led to greater use of mouse models. However, behavioral assessment after SCI in mice has been less extensively investigated than in rats and few studies have critically examined the correlation between behavioral tests and injury severity or tissue damage. The present study characterized hindlimb functional performance in C57Bl/6 mice after contusion SCI at T9 using the weight drop method. A number of behavioral tests were examined with regard to variability, inter-rater reliability, and correlation to injury severity and white matter sparing. Mice were subjected to sham, mild-moderate or moderate-severe SCI and evaluated at day 1 and weekly up to 42 days using the Basso mouse scale (BMS), ladder climb, grid walk, inclined plane, plantar test and tail flick tests. The ladder climb and grid walk tests proved sub-optimal for use in mice, but modifications enhanced their predictive value with regard to injury severity. The inclined plane, plantar test and tail flick test showed far too much variability to have meaningful predictive value. The BMS score proved reliable, as previously reported, but a combined score (BLG) using BMS, Ladder climb (modified), and Grip walk (modified grid walk) provided better separation across injury levels and less variability than the individual tests. These data provide support for use of a combined scoring method to follow motor recovery in mice after contusion SCI.
Introduction
Spinal cord injury (SCI) often results in a permanent loss of sensory and motor function (Lu et al., 2000) . Following the initial damage after SCI, delayed biochemical changes lead to secondary injury resulting in additional tissue damage and cell death (Panter and Faden, 1992) , glial scar formation, and impaired regeneration. Contusion models in rodents recapitulate certain features of human injury, exhibiting a central core lesion with spared peripheral white matter with the latter decreases in volume associated with an increase in the severity of the injury (Basso et al., 1996) .
Most behavioral tests for rodent SCI have been developed to assess functional recovery in rats. These include the Basso, Beattie, Bresnahan (BBB) scale (Basso et al., 1995) , ladder climb (Apostolova et al., 2006) , grid walk (Metz et al., 2000; Schucht et al., 2002; Dijkstra et al., 2006) , inclined plane (Rivlin and Tator, 1977; Panjabi and Wrathall, 1988; Fehlings and Tator, 1995) (Hargreaves et al., 1988) , and tail flick (Merkler et al., 2001) , among others. However, as transgenic mice are increasingly used to examine mechanisms of secondary injury, well characterized behavioral measures for mouse SCI are needed.
The Basso Mouse Scale (BMS) was developed to examine openfield locomotion in spinal cord injured mice (Basso et al., 2006) and has become widely used in mouse functional testing research as an indicator of recovery. This test evaluates different locomotor categories such as paralysis, weight support, and stepping. However, in order to increase the sensitivity of the BMS, the need for more quantitative assessments is suggested in the literature (EngesserCesar et al., 2005; Cummings et al., 2007) . Other tests currently utilized in assessing mouse function include grid walk and ladder climb (Metz et al., 2000; Apostolova et al., 2006; Cummings et al., 2007; Gulino et al., 2007) , in which mice walk on a ladder angled on a horizontal or inclined plane, respectively. In these tests, the number of footfalls -the number of times that the animals' feet slide through the rungs -is counted. Unfortunately, in moderateseverely injured mice, their hind-paws often slide over the bars and the footfalls are not clearly observed; this results in significant underestimation of recorded footfalls.
In the current study, we assessed the utility of a number of functional performance tests in mice, including BMS, grid walk, ladder climb, inclined plane, tail flick and plantar test latencies. In order to
